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UUltraviolet radiation (UVR) has many acute 
and chronic harmful effects on the skin.1 It is a 
modifiable risk factor for the development of 
skin cancers, such as squamous cell carcinoma 
(SCC), basal cell carcinoma (BCC), and 
melanoma, and is associated with 90 percent 
of all BCCs and SCCs.1–5 Skin cancer is the most 
common cancer in the United States, affecting 
one in five adults during their lifetime.4–7 The 
incidence of BCC and SCC is higher than that of 
breast, prostate, and colon cancers combined.4,6,8 
Despite well-established interventions to 
decrease UVR, the incidence of skin cancer has 
been rising for decades, while the incidence 
of many other cancers has been steadily 
decreasing.5 Skin cancer poses a significant 
burden to health care resources, costing $8.1 
billion dollars annually.9

Melanoma is the deadliest form of skin 
cancer, and its incidence has doubled over the 
last 30 years.5,8,10 Ultraviolet (UV) exposure is 
positively correlated with melanoma risk and 
is currently one of the only known modifiable 
risk factors.5,10,11 Advanced melanoma is difficult 
to treat and carries a poor prognosis, making 
prevention of melanoma imperative. Broad-

spectrum sunscreen use is currently the only 
data-supported method for the prevention of 
melanoma.10

Exposure to UVR can be effectively limited 
through avoidance. Avoidance can be achieved 
through the use of UVB- and UVA-blocking 
glass, the employment of tightly woven, darkly 
colored or UV-protection-factor-rated fabric, 
and the application of sunscreens.5,12,13 Only 
about 30 percent of adults routinely follow 
such photoprotective behaviors, resulting 
in approximately 35 percent of adults and 
69 percent of children in the United States 
experiencing sunburn each year.14 Patients 
rely upon physicians to provide preventive 
counseling that will minimize high-risk 
behaviors. Great variation is reported in the 
literature on how frequently this counseling 
occurs, with 1.6 to 58 percent of dermatologists 
discussing sunscreen use with patients at 
office visits.15,16 The data on the extent of this 
counseling are also limited. Often, only the 
recommended number of sun protection factor 
(SPF) is addressed, although this is only one 
of the many sunscreen recommendations put 
forth by the American Academy of Dermatology 
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(AAD).15,17 In addition to dermatologists, primary 
care physicians (PCPs) should counsel and 
educate patients on sun protection methods, 
but other preventive health measures, such 
as smoking cessation and the participation in 
regular mammographies, are far more often the 
subject of PCP counseling.15,18

The aim of our study was to determine 
patient knowledge of the AAD guidelines for 
proper sunscreen use and to assess patient 
perception on having received sunscreen 
counseling by a physician. Previous studies 
have assessed rates of sunscreen counseling by 
dermatologists, but studies analyzing patient 
perception of physician sunscreen counseling 
are limited. In addition, we sought to define 
factors that influence patient knowledge about 
sunscreen use and perception of receiving 
physician counseling. By identifying gaps in 
patient knowledge of appropriate sunscreen 
use, we can improve and target educational 

efforts to promote the health of patients. 

METHODS
This was an observational, cross-sectional 

study using a 12-question, multiple-choice, 
anonymous survey that was distributed to 
patients presenting for routine visits at a private 
dermatology clinic near Detroit, Michigan. The 
survey was conducted from September 26, 2016 
to November 5, 2016. All patients aged 18 years 
or older were eligible for the study. Patients who 
were 17 years old or younger, those who had 
already completed the survey, and those who 
declined to participate at a previous visit were 
excluded from the study. Nurses asked patients 
to complete the survey after being taken to 
the examination room, but prior to seeing the 
dermatologist. Participation was voluntary. If 
it was the patient’s first visit at the clinic, they 
were categorized as new patients. New patient 
responses therefore reflected counseling rates 

by any previous dermatologists the patient 
might have seen. Patients who had previously 
been seen by the dermatologist in the clinic 
were categorized as existing patients, and 
reported counseling rates were assumed to 
reflect those of the dermatology group involved 
in this study. Surveys were collected at the 
end of the visit by nursing staff. The study was 
Institutional Review Board review-exempt.

Patient demographics. Patient 
demographics and clinical characteristics 
are shown in Table 1. A total of 294 patients 
completed the survey. The majority of 
participants were existing patients (83.6%), 
female (70.4%), and aged 41 years of age or 
older (83.2%). Patients previously diagnosed 
with skin cancer made up 24.7 percent of 
the participants, with BCC being the most 
prevalent skin cancer diagnosis (73.2%). 
Almost all patients with skin cancer were older 
than 40 years of age (97.2%, p<0.0001). The 
most prevalent skin types in our sample were 
Fitzpatrick Type II (26.6%), Type III (32.1%), and 
Type IV (21.8%).

The survey (Figure 1) included questions 
on the following: new or existing patient, sex, 
age, Fitzpatrick skin type, knowledge of proper 
sunscreen use, previous physician counseling, if 
sunscreen samples would encourage sunscreen 
use, and previous skin cancer diagnosis. Five 
questions in the survey assessed patient 
knowledge of proper sunscreen use, including 
1) how often application should occur; 2) 
how much sunscreen should be applied per 
application; 3) which level SPF sunscreen should 
be worn; 4) how long before sun exposure 
sunscreen should be applied; and 5) how 
frequently sunscreen should be reapplied. 
Answers matching the AAD guidelines (Figure 2) 
for proper sunscreen use were marked correct.17 
AAD recommendations relevant to our study 
include daily, year-round use of sunscreen with 
a minimum SPF of 30 applied 15 minutes prior 
to sun exposure and reapplied every two hours 
with one ounce of sunscreen to adequately 
cover the entire body. 

Statistical analysis. Data were analyzed 
using frequency distributions and the chi-
squared test. All analysis was done using 
Statistical Package for the Social Sciences 
version 24.0 (IBM Corp., Armonk, New York); a p 
value of 0.05 or less was considered statistically 
significant. 

TABLE 1. Patient demographics and clinical characteristics

DEMOGRAPHICS N = 294 PERCENTAGE

Patient Status

New 48 16.4%

Existing 244 83.6%

Sex

Male 87 29.6%

Female 207 70.4%

Age

18–25 years 20 6.9%

26–40 years 29 10.0%

41–60 years 113 38.8%

61–80 years 117 40.2%

≥ 81 years 12 4.1%

Previous skin cancer 72 24.7%

Basal cell carcinoma 52 73.2%

Squamous cell carcinoma 33 46.5%

Melanoma 9 12.7%

Fitzpatrick Skin Type

I 8 2.7

II 78 26.6

III 94 32.1

IV 64 21.8

V 28 9.6

VI 21 7.2

n: number
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RESULTS
Patient knowledge of AAD guidelines. 

Patient answers to the five survey questions 
assessing knowledge of proper sunscreen use 
are shown in Table 2. More than half (58.5%) of 
patients correctly identified daily, year-round 
application of sunscreen as the proper frequency 
of sunscreen use. The remaining patients were 
almost evenly divided between daily sunscreen 
use during the summer months and sunscreen 
use with the anticipation of prolonged sun 
exposure (18.7% and 21.1%, respectively). 
As for level of SPF, more than half (59.9%) 
of patients correctly identified SPF 30 as the 
minimum level of UV protection, while SPF 15 
was the next most common response (15.9%). 
For the amount of sunscreen to cover the 
entire body, less than half of patients correctly 
selected one ounce (37.7%). Time of sunscreen 
application prior to sun exposure was most 
commonly identified as 30 minutes (34.1%). 
The correct time interval, 15 minutes, was 
the second most frequent answer (33.4%). A 
significant portion of patients (24%) responded 
that sunscreen should be applied at the time 
of sun exposure rather than before. Forty-eight 
percent of patients selected two hours as the 
longest amount of time between sunscreen 
applications, while three- and four-hour 
intervals were the next most common responses 
(18.9% and 14.4%), respectively.

Factors affecting patient response. 
Clinical and demographic factors affecting 
patient responses regarding proper sunscreen 
use are shown in Table 3. Female participants 
selected daily, year-round sunscreen use 
more frequently than male participants 
(71.3% vs. 28.7%, p<0.0001) and were also 
more likely to select two hours as the proper 
maximum amount of time between sunscreen 
reapplication (54.0% versus 35.3%, p=0.004). 
Patients with Fitzpatrick Skin Types I to III were 
more likely to select SPF 30 than those with 
Fitzpatrick Skin Types IV to VI (66.1% vs. 49.5%, 
p=0.005). For the remaining comparisons, 
including patients who were new versus 
existing, aged 40 years and under versus aged 
41 years or older, and previously diagnosed with 
skin cancer versus those without a skin cancer, 
no significant differences in knowledge were 
found.

Factors affecting sunscreen counseling 
by a physician. Patient reporting of sunscreen 
counseling by a physician is shown in Table 

FIGURE 1. The survey given to study participants

FIGURE 2. American Academy of Dermatology guidelines for proper sunscreen application
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4. Fifty-six percent of respondents had not 
received counseling by a dermatologist or PCP. 
The respondents who did receive counseling 
were most likely to have been counseled by a 
dermatologist (35.4%), with only 5.2 percent 
of counseling reportedly performed by a PCP. 
Existing patients were more likely to have 
received prior sunscreen counseling (40.7% vs. 
8.3%, p<0.0001). No difference in counseling 
based on sex was found. Patients aged 41 
years or older (39.3% vs. 18.4%, p=0.04) 
reported statistically significant higher rates of 
counseling. Dermatologists were more likely 
to counsel patients regarding sunscreen use 
if the patients had a history of skin cancer 
(58.3% versus 28%, p<0.0001). About one-
third (31.9%) of patients with a previous skin 
cancer had never been counseled. Fitzpatrick 
skin type was inversely associated with rates of 
counseling by a dermatologist, with subjects of 
fairest skin type (Fitzpatrick Type I) reporting 
the highest rates of counseling (62.5%) and 
rates decreasing as Fitzpatrick type increased 
to V; however, statistical significance could not 
be assessed because the data did not fit the 
assumptions of the chi-squared test.

DISCUSSION
This study demonstrates a need for further 

patient education on proper UVR protection. 
While just over half of patients could properly 

TABLE 2. Patient knowledge of AAD sunscreen recommendations 

HOW OFTEN SHOULD YOU WEAR SUNSCREEN, ACCORDING TO THE AAD?

Never Daily during the summer With anticipated prolonged sun exposure Daily year-rounda

1.7% 18.7% 21.1% 58.5%

WHAT IS THE MINIMUM NUMBER SPF THAT THE AAD RECOMMENDS PEOPLE WEAR DAILY?

None SPF 15 SPF 30a SPF 45 SPF 50

2.8% 15.9% 59.9% 9.0% 12.5%

HOW MUCH SUNSCREEN (IN OUNCES) SHOULD BE USED TO COVER THE ENTIRE BODY?

None 0.25 ounces 0.5 ounces 1 ouncesa 2 ounces

3.0% 7.8% 18.7% 37.7% 32.8%

WHAT IS THE MINIMAL AMOUNT OF TIME (IN MINUTES) BEFORE SUN EXPOSURE YOU SHOULD APPLY SUNSCREEN?

0  minutes 15 minutesa 30 minutes 45 minutes 60 minutes

24.0% 33.4% 34.1% 2.8% 5.6%

WHAT IS THE LONGEST AMOUNT OF TIME (IN HOURS) THAT SHOULD BE ALLOWED BETWEEN REAPPLICATIONS OF SUNSCREEN?

1 hours 2 hoursa 3 hours 4 hours 6 hours Never

13.3% 48.4% 18.9% 14.4% 2.8% 2.1%

AAD: American Academy of Dermatology; SPF: sun protection factor
aThe AAD recommendation for the category in question

TABLE 3. Knowledge on AAD sunscreen recommendations stratified by patient demographics and clinical 
characteristics

DEMOGRAPHICS
FREQUENCY 

OF USE
MINIMUM 

SPF
AMOUNT 
NEEDED

TIME BEFORE SUN 
EXPOSURE

TIME BETWEEN 
REAPPLICATION

AADa AADa AADa AADa AADa

Patient status p=0.63 p=0.40 p=0.62 p=0.65 p=0.45

New 61.7% 54.3% 34.1% 30.4% 43.2%

Existing 57.9% 61.0% 38.2% 33.9% 49.4%

Sex p<0.0001 p=0.45 p=0.15 p=0.25 p=0.004

Male 28.7% 56.5% 44.3% 38.4% 35.3%

Female 71.3% 61.3% 34.9% 33.4% 54.0%

Age p=0.48 p=0.32 p=0.44 p=0.35 p=0.28

≤40 years 54.2% 53.1% 42.6% 39.6% 41.7%

≥41 years 59.7% 60.8% 36.5% 32.6% 50.2%

Prior skin cancer p=0.09 p=0.11 p=0.33 p=0.31 p=0.27

Yes 67.1% 67.6% 32.8% 28.6% 42.9%

No 55.8% 56.9% 39.6% 35.2% 50.5%

Fitzpatrick skin type p=0.07 p=0.005 p=0.75 p=0.26 p=0.40

I, II, and III 62.6% 66.1% 38.6% 30.5% 50.6%

IV, V, and VI 51.8% 49.5% 36.6% 37.6% 45.4%

AAD: American Academy of Dermatology; SPF: sun protection factor
aAAD equals the percentage of patients that selected the answer on the survey that met the AAD guidelines; all other 
selections were either greater than the recommendations of the AAD guidelines or under the AAD guidelines and these 
data are not displayed in the table. 
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identify the recommended frequency of 
sunscreen use and the minimum recommended 
SPF for daily sunscreen, less than half of patients 
knew how often to reapply sunscreen, how long 
before sun exposure it should be applied, and 
the proper amount to use to cover the entire 
body. This study did not collect data on patients 
who do not see a dermatologist; thus, we are 
unable to draw conclusions regarding their 
knowledge of AAD guidelines for appropriate 
sunscreen use. However, we expect that 
patients who routinely see a dermatologist 
will be better informed regarding proper 
photoprotection than those who do not see a 
dermatologist. Hence, our results likely reflect 
better knowledge of photoprotection guidelines 
among our study subjects than would be seen 
among the general population. Nonetheless, 
more than half of the patients evaluated had 
never received sunscreen counseling by a 
physician. 

The effectiveness of sunscreen use in primary 
prevention of skin cancer compared with the 
current cost and morbidity of skin cancer make 

it imperative for physicians to emphasize 
sunscreen counseling in the patient education 
portion of the visit. We found that patients 
with skin cancer were more likely to report 
receiving sunscreen counseling, at which point 
it is too late to obtain the greatest benefits 
from sunscreen use. Considering that the most 
damaging sun exposure occurs during childhood 
and young adulthood, which then predisposes 
these young individuals to skin cancer later 
in life, there should be an increased focus on 
counseling efforts should be directed toward 
these populations in order to provide the 
maximum benefits of sunscreen counseling.15,19 
In addition to incorporating sun protection 
counseling into pediatric office visits, parents of 
children should be counseled on the importance 
of sun protection for both themselves and their 
children when presenting for their own routine 
health care visits. In addition to increasing 
counseling, educational handouts and samples 
might prove helpful. 

Our patient-reported rates of physician 
counseling were consistent with previously 

published ranges (1.6–58%) reported by 
dermatologists.15,16 However, this counseling 
was likely incomplete, given that existing 
patients, patients aged older than 40 years, 
and those with a history of skin cancer reported 
higher counseling rates, but were not more 
knowledgeable than their counterparts on the 
sunscreen guidelines. 

In the survey, patients were not asked what 
practices they used, but instead what they 
believed were the recommended practices. 
Without appropriate knowledge, patients 
are unable to adhere to best practices. While 
patients cannot be forced to adopt AAD 
sunscreen recommendations, physicians must 
empower them with knowledge.

It is not enough for this patient education 
effort to end with the individual physician. 
Insurance companies, government agencies, 
and the media must also be called upon to share 
the message of photoprotection. Physician 
reimbursement modeled after the system 
used for discussing tobacco use and smoking 
cessation might be an effective incentive 

TABLE 4. Patient perception of physician counseling on proper sunscreen use by demographic and clinical characteristics

DEMOGRAPHICS COUNSELED BY ONLY A 
PRIMARY CARE PHYSICIAN

COUNSELED BY ONLY 
A DERMATOLOGIST

COUNSELED BY BOTH A PRIMARY CARE 
PHYSICIAN AND DERMATOLOGIST

NEVER COUNSELED BY A 
PHYSICIAN P VALUE

Overall (n=291) 5.2% 35.4% 3.4% 56% N/A

Patient status

New (n=48) 8.3% 8.3% 2.1% 81.3% < 0.0001

Existing (n=241) 4.6% 40.7% 3.7% 51.0% < 0.0001

Sex

Male (n=86) 5.8% 26.7% 4.7% 62.8% 0.24

Female (n=205) 4.9% 39.0% 2.9% 53.2% 0.24

Age

≤40 years (n=49) 6.1% 18.4% 6.1% 69.4% 0.04

≥41 years (n=239) 5.0% 39.3% 2.9% 52.7% 0.04

Previous skin cancer

Yes (n=72) 5.6% 58.3% 4.2% 31.9% <0.0001

No (n=218) 5.0% 28.0% 3.2% 63.8% <0.0001

Fitzpatrick skin type

I (n=8) 12.5% 62.5% 0.0% 25% a

II (n=76) 2.6% 42.1% 1.3% 53.9% a

III (n=93) 13.3% 31.4% 2.2% 25.2% a

IV (n=64) 6.3% 32.8% 7.8% 53.1% a

V (n=28) 3.6% 14.3% 7.1% 75% a

VI (n=21) 4.8% 23.8% 0.0% 71.4% a

aP value not assessed because data did not fit the assumptions of the chi-square test
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to increase patient counseling. In addition, 
increasing funds to support patient education 
and sunscreen availability in public arenas 
might also be powerful interventions. The media 
can assist in broadly distributing the message 
of photoprotection and the harmful effects 
of tanning. Unlike previously unsuccessful 
attempts, we need a coordinated effort so 
that proper sunscreen education for patients is 
comprehensive, broad-reaching, and sustained.

Limitations. There are limitations to our 
study. The study design was cross-sectional in 
nature, which limits the temporal relationships 
that can be drawn regarding age and skin 
cancer diagnosis at time of counseling. The 
data were also collected from two locations of 
a private practice, which limits the diversity in 
patient demographics and physician counseling 
practices among the patients who participated. 
Participation in the study was voluntary and 
nurse-initiated, so there might be a bias in 
our sample based on who was willing to 
complete the survey. Also, given that the data 
were collected by questionnaire, there is the 
possibility of recall bias or differences in ideas 
of what sunscreen counseling by a physician 
involves. In addition, skin type and previous skin 
cancer diagnoses were patient-reported and 
not confirmed by the dermatologist to assess 
response accuracy.

CONCLUSIONS
A majority of patients in our study had never 

received counseling on proper sunscreen use. 
Consistent with this finding, only two of the 
five correct AAD guidelines (frequency of use 
and minimum SPF required) received a majority 
response. Small differences in knowledge 
were seen based on sex and skin type, but 
there were no significant differences based on 
patient status, age, and previous diagnosis of 
skin cancer. There is still a significant portion 
of our patient population that is not educated 
on proper sunscreen use and has never been 
counseled by a physician on the importance 
of UVR protection and its multiple benefits. 
Focusing counseling efforts on younger adults 

and primary care venues can significantly 
increase the prevention of skin cancer. Primary 
prevention of skin cancer and photodamage is 
available, and in order to obtain its maximum 
benefit, a comprehensive effort to improve 
patient education in this regard should not be 
further delayed.
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